JP8-224210-A ^^DURWaif 

QL 

© 

O MACHINE-ASSISTED TRANSLATION (MAT): 

HI 
-J 

3 (19) [J&frH] (19)[ISSUING COUNTRY] 

< 0 #B Wit ( J P ) Japanese Patent Office (JP) 

i„ . (12) [&nmm 

(A) Laid-open (kokai) patent application number (A) 



CD 



(11) I^BB##] (11)[UNEXAMINED PATENT NUMBER] 

8-2 2 421 0 Unexamined Japanese patent No. 8-224210 

(43) [£HB] (43)[DATE OF FIRST PUBLICATION] 

TO 8^ (1 9 9 6) 9^30 September 3rd, Heisei 8 (1996) 

(54) mW<D%m (54)[TITLE] 

Hi^tlt^iggfS Fluorescent observation apparatus 

(51) imWMf?ftM%6m (51)[IPC] 

A61B 1/00 300 A61B 1/00 300 

1/06 1/06 

5/00 101 5/00 101 

[FI] [Fl] 

A61B 1/00 300 T A61B 1/00 300 T 

1/06 B 1/06 B 

5/00 101 A 5/00 101 A 

[*S!t3fc] [EXAMINATION REQUEST] 

*W# UNREQUESTED 

Um^<Dm 1 [NUMBER OF CLAIMS] 1 

[mm.Wm] OL [Application form] OL 

l±Wm] 8 [NUMBER OF PAGES] 8 



99/11/02 



(C) DERWENT 



JP8-224210-A 



(21) [ffiK#^-] (21 )[APPLICATION NUMBER] 

fiMAY 7^35445 Japanese Patent Application No. 7-35445 

(22) [ttimB] (22)[DATE OF FILING] 

¥■£ 7*E (1995) 2 J? 2 3 February 23rd, Heisei 7 (1995) 
B 

(71) [mm A] (71 )[PATENTEE/ASSIGNEE] 



[W3U#*] [PATENTEE/ASSIGNEE CODE] 

000000376 000000376 

V W^ft^IaSttfca^tt Olympus Optical Co., Ltd. K.K. 

[ffifrXttSEf] [ADDRESS] 

3€ j£H5fc^ EM ^r«2T@43 Tokyo, Shibuya-ku Hatagaya 2-43-2 

(72) [H^#] (72)[INVENTOR] 



[ft*] ±if fc± UENO, Hiroshi 

[ftj?fXfiJ§Ef] [ADDRESS] 

JlUSCfPift^K«*#2T@ 4 3 Tokyo, Shibuya-ku Hatagaya 2-43-2 

# 2 * * y W^^im Olympus Optical Co., Ltd. K.K. 

(72) [%M] (72)[INVENTOR] 



[ft*] ttS Sf& UEDA, Yasuhiro 



99/11/02 



2/41 



(C) DERWENT 



JP8-224210-A 




[&ffiXitmm] [ADDRESS] 

JD9C»S«K*4r«2TB 4 3 Tokyo, Shibuya-ku Hatagaya 2-43-2 

*2 * *V >'<xft¥J:%m Olympus Optical Co., Ltd. K.K. " 

(72) [$893#] (72)[INVENTOR] 



^ KANEKO, Mamoru 

[£0fXflSBf] [ADDRESS] 

ra^Ei^r«2Tl4 3 Tokyo, Shibuya-ku Hatagaya 2-43-2 

#2* *y ^/^^XIW* Olympus Optical Co., Ltd. K.K. 

(74) [ftSA] (74)[PATENT ATTORNEY] 



[#a±] 



W it ITOH, Susumu 
(57) (57)[SUMMARY] 



IS ft] [OBJECT] 

flHfe^S:i;iAIH*£^}tefe£>tfc Offer the fluorescent observation apparatus 

ffl&*raT<a£}fe&££>#*&£ which can perform the correction which 

^"t^HlES:, ^ffiJ.o^ equalises a distribution of the fluorescence 

JIMfr X-^^^tM^^W:^^^ intensity between the detection wavelengths of 

ir&Z. b„ the fluorescent image which performs incidence 

to image-pick-up means, cheaply and easily. 

[SUMMARY OF THE INVENTION] 

^fttt^^il 1 li> fWSrttelf It divides to 2 optical paths which have the 
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*4t5i/-f 3 1 ZftMLtz 
3ir, Softie 

ft^£;t 1 <Dfe&(n%h x 2 

* > 7 4 $ 



transmission characteristic which performs the 
endoscope 2 for inserting the fluorescent 
observation apparatus 1 in an intra-corporeal, 
and obtaining the fluorescent image of an 
observation area etc., the excitation-light light 
source device 3 which built in the laser 31 which 
generates excitation light, and the fluorescent 
image which are generated from an organism 
tissue by excitation light the transmission of the 
light of the wavelength of X 1, and the. light of 
the wavelength of X 2. 

The camera 4 which a photograph of is taken 
to a high sensitivity, and is converted into an 
electrical signal, the camera adapter 5 which 
provided internally the optical filter 6 which 
performs the correction of the fluorescence- 
intensity distribution of the fluorescent image 
which connects this camera 4 and above- 
mentioned endoscope 2, the fluorescent 
image-processing part 7 which the signal 
processing of the electrical signal of the image 
of the observation area outputted from the 
above-mentioned camera 4 is performed, and 
performs image-signal generation for 
fluorescent images, It is comprised by the 
display part 8 which displays the image signal 
generated in this fluorescent image-processing 
part 7. 



7 Fluorescent Image Processing Part 


8 Display Part 


4 Camera 


1 Fluorescent Observation Apparatus 


6 Optical Filter 


31 Laser 


22 Image Guide 





99/11/02 



4/41 



(C) DERWENT 



JP8-224210-A 



□ERWENT 




8 



27 26 



[»3ft*l] 

mm^ / kic j: 9 ess 

<Hlo 



[CLAIMS] 
[CLAIM 1] 

The light guide which performs the light-guide of 
the excitation light to intra-corporeal tissue, the 
image guide which transmits the specific 
wavelength fluorescence image belonging to 
the several specific wavelength band generated 
from the tissue by above-mentioned excitation 
light, image-pick-up means to separate and pick 
up the several specific wavelength fluorescence 
image transmitted by the above-mentioned 
image guide, the radiation surface of an above- 
mentioned image guide and the plane of 
incidence of above-mentioned image-pick-up 
means are provided in a bind optical path. The 
optical filter which has a two-dimensional 
transmittance distribution to the wavelength of 
these specific wavelength bands which belongs 
to one band at least, these are comprised. 
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Fluorescent observation apparatus 
characterised by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 



I 0 0 0 1 ] 



[0001] 



[m.WL±<D%imftm) [industrial application] 

^teBl^ti, Sfi3fc££{fc£fi^<7) This invention irradiates excitation light to the 

JRSitftSfMi ^RBU L , tuffiMj part for an observation of an organism tissue. 
t&ltfc±<>X±ft1&1lgifrbft± It relates to the fluorescent observation 

i'S^^^^II^^^^Ttfli,^ apparatus which observes the fluorescent 

3£KUi|lSli"5o image generated from an organism tissue by 

above-mentioned excitation light. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

In recent years, a medicine is injected from the 
organism to a home fluorescence and the 
organism. The technology that detects it as 
fluorescence of that medicine as a two- 
dimensional image, and illness condition, such 
as the modification of an organism tissue and 
cancer, is diagnosed from that fluorescent 
image is known. 



[0 0 0 3] [0003] 

§ ^^Tfet^oV^TIi, In a home fluorescence, if a light is irradiated to 

l£3te£rfl8lti"5 ^ . ^(Dftfo&ft an organism tissue, the" fluorescence of a 

cfc ^^V^zSS^^^t^i^^i" wavelength longer than those excitation light 

5 0 ^^(cjolt^^TtfeMi L will occur. As the fluorescent material in the 

X y #!jxJ£NADH organism, for example, there are NADH 



99/11/02 



6/41 



(C) DERWENT 



J P 8-2242 10-A <%-p'01RWEN¥ 

T % KTf^^? ^ vir'f K) , (nicotinamide adenine nucleotide), FMH (flavin 

FMH (7 7 J X 2 l^^r mononucleotide), pyridine nucleotide, etc. 
f-K) , k" ]) 2 Vir^f- K Recently, the interactive relationship of the 

ftfitr^^ wOct causative substances in the living body and the 

0 ft^TfcSr^^-^Sdfc&ftlS^ illness which generate such a fluorescence 

WtmBttDftKmmwmfc becomes clear. 

[0 00 4] [0004] 

£fc, ^frrt^aAi - -5^^160 Moreover, as fluorescent material of the 

fttliLtlj:, HpD medicine injected to in the living body, the 

t y#/V7 j ]} is) , Phot integrated property to cancer has HpD 

ofrin, ALA ( 6 — a m (hematoporphyrin), Photofrin, and ALA ((delta) 

ino levulinic -amino levulinic acid). These medicine is 

acid) tffiS^cDMffifetffo injected in the living body. A diagnosis of an 

9, ZftbM ! $)%±itftitZ : &.\ illness part can be performed by observing 

U ^fobai^Jt^^MirZi Z. those fluorescence. In other words, in an 

tX\ MB^it(D^Wrt^s§,t above-mentioned home fluorescence and the 

JE'MUt^^^ fluorescence by the medicine, a fluorescence 

t "CteM15 £ MlkftlkXfWfaK. intensity and its spectrum vary in a normal part 

•fc-S^c^&^T, and a diseased part. Consequently, a 

9 h/i'^3£'fLi~'5o fluorescence intensity and a spectrum are 

ZZ.X\ ik^MSLs h/w detected by the image. It can distinguish 

SrHH^-C^fctSL, ftVt1~Z>Zb whether it is a normal part by analysing. 

Sit 

[0 0 0 5] [0005] 

±M<D o ^^it^^^'ii o tz The endoscope which is used in order to 

£>{d{£#3 $ rtliiKteu lijflS perform a fluorescent observation as mentioned 
^^ft &£ftrtH5i£ L above provides the image guide for transmitting 

5M-yt%7 7 4 , ffl&^y the fibre for light-guides which transmits 

XRXf±fafaX*3££ LfcSbfe* excitation light and a light to the living body, and 

fcfiK£t3t£:£fltf1''Mni£L,T irradiates it, a diffusion lens and the 

2 fc^(D'%yt\Msi!£.$: LXM fluorescence which performed in-vivo 

&WT$:'l7 0tiisb(D4 generating, or reflected light to an external, 
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U 4 K, it^l^^X, Sifiuv generating a two-dimensional fluorescent 
X# if Z-XMf&ZtiX^^ image, and performing an observation and a 
3o diagnosis, an objective lens, an eyepiece, etc., 

and is comprised. 



[0 0 0 6] 

ft* <t 5 ffl*f *o *v ^ b ^ 
Z<Dtzfr, itfjIEftSl 

t *$ »t 5"**aut» 

Sir, :Ett»-Cfc5*^*>©« 



[0006] 

In these optical system which comprises an 
above-mentioned endoscope, the intensity of 
light, the distortion aberration, etc. which are 
produced from the difference of the refractive 
index by the transmission characteristic by the 
wavelength and the wavelength differ from each 
other. For this reason, when a fluorescent 
observation is performed by the above- 
mentioned endoscope, a nonuniformity is 
produced in the fluorescence-intensity 
distribution in that observation area. 

If a difference is in a fluorescence-intensity 
distribution between detection wavelengths 
especially, discrimination of whether it is a 
normal part will become difficult very. 



[0 0 0 7] 

M^^T#H¥6 - 16 8 7 
JEW*™ u^XSriai&A/T 



[0007] 

For this reason, this applicant did the following 
to Japanese Patent Application No. 6-16879 in 
consideration of the above-mentioned problem. 
In an excitation-light light source, a light 
distribution builds in an alterable movable lens. 
The light distribution of the excitation light which 
irradiate to an intra-corporeal is made to 
change. Moreover, coefficient is applied for 
every area in the process level of a fluorescent 
image, and an image correction is performed. 
Moreover, the fluorescent endoscope 
apparatus which can perform an accurate 
diagnosis more is disclosed by making the outer 
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$ri/TLtV^5o diameter of the fibre of the image guide in an 

endoscope change partially, and performing the 
correction of the fluorescence-intensity 
distribution. 



[0 0 0 8] 



[0008] 



«] 

aA/-c*firttei»i*-rsjftjB* 



[PROBLEM ADDRESSED] 

However, by the method of making the light 
distribution of the excitation light which build in 
a movable lens alterable to a light distribution in 
an excitation-light light source, and irradiate to 
an intra-corporeal changing, design of that 
operation-mechanism part was difficult. 

Moreover, there is a problem that a memory, 
an electric circuit, etc. must be extended, by the 
method of applying coefficient for every area in 
the process level of a fluorescent image, and 
performing an image correction. 

Furthermore, when the outer diameter of the 
fibre of the image guide in an endoscope was 
made to change partially, there was a problem 
that the endoscope which changed the outer 
diameter of this fibre will form the endoscope 
only for fluorescent observations. 

Moreover, that apparatus becomes 
expensive even if it uses every method was a 
problem not avoided. 



[0 0 0 9] [0009] 

2fc^§^(±, ±IS^ : tf {cSS^Tft This invention is formed in consideration of an 

ZtitzbWfoV y tikfe^StK above-mentioned situation. 

A#ti"5:£3fcife<D&Ud&ftPiflT It aims at offering the fluorescent observation 

CD&yt'fe!£(D5$jf)$;Wl—\zirZ) apparatus which can perform the correction 

MIES:, ${ffi5.o^^(ctTX.5 which equalises a distribution of the 
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1&ytM^&\IL%:$kfei~ Z> Z t £ fluorescence intensity between the detection 
Btf}bi~Z>o wavelengths of the fluorescent image which 

performs incidence to image-pick-up means, 

cheaply and easily. 

[0 0 10] [0010] 



[SOLUTION OF THE INVENTION] 

#*lR©i&3teftf£S{tH\ f£B£ The fluorescent observation apparatus of this 
rtJl^^Sbg^tSr^^fc-f invention is a light guide which performs the 

htfj Kir, B&iaSb^3t(wJ: 9 light-guide of the excitation light to intra- 
Lfc&ftO^J^SE corporeal tissue. The image guide which 
transmits the specific wavelength fluorescence 
£fcn£'i~<5^ > —i/jJ'f Ki:. image belonging to the several specific. 
fufiM ^ —i/$?<4 K(£ J: wavelength band generated from the tissue by 

£titzi&yt$L$:%i%t<D%rfc&$: above-mentioned excitation light, Image-pick- 
^7t^(^^^ILTji^i"5Ji^ up means to separate and pick up the 
iulSW / — Y(D fluorescent image transmitted by the above- 
Hiltffii: SuffiJi^^S^Al^® mentioned image guide in a sevieral specific 
t %%*&yt$i z P\ziixlti kfris fu wavelength fluorescence image, the radiation 
tZfe^(D%ffe$.$:ffit$i<D'J/fj:< surface of an above-mentioned image guide 
1 1> 1 ^(Dffii&iz^-f £$£-£k^ and the plane of incidence of above-mentioned 
£t LT 2 ^TcCDigii^rfr^ftJ^r^T image-pick-up means are provided in a bind 
-t*57fe^ -f ^9 t IT optical path. The optical filter which has a two- 

dimensional transmittance distribution to the 
wavelength of these specific wavelength bands 
which belongs to one band at least is 
comprised. 

[0011] [0011] 



[Ml [Effect] 

wC^^^cl^cfcixfi*, £-f\ y>f According to this component, when the 
K£*5t LfcJS^7t/^# excitation light which performed the light-guide 
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£ fi 5 C t Id =fc of the light guide are first irradiated by the intra- 
*?X Z.<DWf5£fa1(&Mfr corporeal tissue, a fluorescence occurs from 

&±1~Z>o Z<Dfc%Efafr this intra-corporeal tissue. 

£>3§£ Lfc^^t^te^f ^ — Next, the fluorescent image generated from 

-Y KT*i: £>x.£>tiTw<ZMp ( — this intra-corporeal is caught by the image 

S^#>f KcOlfHtEfC-gjIl^tl guide, and is transmitted to the radiation 

5 0 &V^T\ tufE^ *—i/13<< surface of this image guide. 

K (DttifrttEHzfc&Zfritz^kytig. Subsequently, a several specific wavelength 

l>m$k<D!W7E$i&%ytmzftM fluorescence image separates, and the 

£tiT^i1^^it<7)At^tI]^Att fluorescent image transmitted to the radiation 

LT8i^|£ft<5o w # surface of an above-mentioned image guide 

^iSS:^:^^^ l ^(D^igUcM performs incidence to the plane of incidence of 

"tZtik-fklztt LT 2 Willi© image-pick-up means, and is picked up. 

^#^£^3 Jt^7 4^5% At this time, the optical filter which has a two- 

Mj&£^X^%fafe(Dft^ftm dimensional transmittance distribution to the 

— {^T^oTltS^r^V^^^tt wavelength belonging to the one band of a 

specific wavelength fluorescence image is 



UT, ISS^^ss LT^^© Hereafter, the example of this invention is 

^ifi#JS:fft!Ei"5o Hl&l^L explained with reference to a drawing. 

11 3 fi#^<7>^ 1 HiSMfct^ Figs. 1 to 3 relate to the 1st example of this 

V) , HI 1 l*%ytWL^W:<DM& invention. Fig. 1 is a block diagram. showing the 

£r^1~t#J5£i§k HUteft^: 7 ^ component of fluorescent observation 

(D&Mm£k*A&&ft1fi apparatus. Fig. 2 is the wavelength 

%7Firm, HI 3 \t%^y -o^Z characteristic of an optical filter, and a diagram 

— (DW&^&tD 1 ^JSr^i-KW showing an absorbency distribution. Fig. 3 is an 

IH~Cfo<5 0 explanatory drawing showing 1 example of the 



bypassed, and a distribution of a fluorescence 
intensity becomes the same and can perform 
an accurate diagnosis. 



[0 0 12] 



[0012] 



[Example] 



schematic component of an optical filter. 
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[0 0 13] [0013] 

Hi {CTF-fJ: 5 IdSftfifggH It is with the endoscope 2 for inserting the 

1 fi> fWt£rtf;i#AL^&^i fluorescent observation apparatus 1 in an intra- 
tei£W.^i$%i<D'%;yt&teb*<DM corporeal, and obtaining observation images, 
^^^^Sfc&OF^It 2 such as the fluorescent image of observation 
JStj®)t£:3§£ , t"5 if 3 1 areas, such as an illness part, as shown in Fig. 
faML1tB&yt%M^W.3 1. The excitation-light light source device 3 
{£li£F*3lC0g#t Ltcjfib$2?ft\Z- io which built in the laser 31 which generates 
T£{fc$L^d*b^£i"5^3fci& excitation light, the camera 4 which takes a 
2ri^it{-Slj^ LTlM^-l:. photograph of the fluorescent image generated 
Wferf^li 4 <i:> Z(D^^ from an organism tissue to a high sensitivity, 
74i S&lEi*3&tt 2 £ 4rgM&1" and converts it into an electrical signal by the 
Z>%^7 << 6 Srrtlx Ufc* excitation light which irradiated intra- 
^77yy^-5i:, mlf£^^ corporeally, the camera adapter 5 which 
7 4d^ttl^$tifcta^fiS*W provided internally the optical filter 6 which 
®fe©H$5fg-^&f&-^&3LLT connects this camera 4 and above-mentioned 
^7t®^fflO®^{f endoscope 2, the fluorescent image-processing 
£#Wfc»3*B7£, Z(D$;%: part 7 which the signal processing of the 
W@L#liMU 7 T^filc $ ftfcilife electrical signal of the image of the observation 
it -^-^r^^-f 8 ft if Id area outputted from the above-mentioned 
<fc 9 S/&£ft/TV N 5o camera 4 is performed, and performs image- 
signal generation for fluorescent images, It is 
comprised by the display part 8 which displays 
the image signal generated in this fluorescent 
image-processing part 7. 

[0 0 14] [0014] 

jtufSrt^L^ 2 iz.lt u— if 3 1^ The light guide 21 which transmits the excitation 

b<Dlfibfeyt&fofa&9ci&&\Zfc light from a laser 31 to an endoscope point, the 

y ^ K 2 1 ATI, image guide 22 which transmits the fluorescent 

Z<D74 bjf4 FfrbffiMLtz image generated from the observation area by 

Sjh1&ftlz£<>XW.&ffi&fi*b9& the excitation light which irradiated from this 

^Ltcikft^&fizigk't &'f ^ — light guide are built in the above-mentioned 

i/j34 K 2 2 ft k'fcfaM&frtX endoscope 2. In addition, via the universal code 

ft 3^ iulSy -< h #4 K 24 extended from the side part of the operating 

2 1 llrtfttt 2 ©ffiJ^SSSrafcfc part 23 which sen/es as the holding part of an 
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5&f£S&2 3 OfflSttfrfeJEtf endoscope 2, connect and the above- 

• =L — = — K 2 4 £r mentioned light guide 21 is in the excitation-light 

frLXmmitltm.mm3{zmm light source device 3. 

£tW^5 0 ^-§-2 5 (irt|I^2 A symbol 25 is the eyepiece of an endoscope 

(nm& ^^Xxh<0, 2 6 2. The symbol 26 shows the lens for illumination 

fi^Mi^X, ft^2 7(4» and the symbol 27 shows the image-pick-up 

^Tfc^Sr^LTV^,, optical system. 

[0015] [0015] 
luia^;^ 7 5 (dfistj The optical filter 6 which performs the 
W£i' * —ittf'f K 2 2 ^r-fcjll^ correction of the fluorescence-intensity 
tiXX* 7 4 dAtH'-S^Tfe^ distribution of a fluorescent image which 
<0^c)fe&i£$W&S:$fijE-$"33fc¥ transmits the above-mentioned image guide 22 
7 /w^ — 6 ri^BI u^X 2 5 to the above-mentioned camera adapter 5, and 
£ Sfca n* ^ ^ X 5 1 <t ^rijjp^^fcSS performs incidence to a camera 4 arranges an 
±K:SFIft S ftfcEH! $ tu5 J: o eyepiece 25 and the joint lens 51 detachably on 
iCfcoTVS. :OJt#7^;l/ a bind optical path. This optical filter 6 performs 
^ — 6li, HI 2 {C^i"J; 5 fcfu the transmission of the wavelength of X 1 
f2#/< 7 4f*3-e#£|£;h,5£3te among the wavelength of 1 1 of the 
^cDl 1 Wjfcg, A 2 fluorescent image divided within the above- 
Op X 1 £3§i![L> mentioned camera 4 as shown in Fig. 2, and 
X 2 <0iS£<0$3teO— {fB&ft the wavelength of X 2. 

J: 5 &S;iiS?$*&#l4£r^r It has the transmission band characteristic 

LXio (3 , El 3 (c^i*J; 5 ^® which performs the absorptiometry of a part of 

3t£<E>i*iV>lH$#6 a ifSv^^R^ fluorescent wavelength of A 2. 

6 b t Srl^'^Rt^^^^^-Jt t As shown in Fig. 3, the area division of partial 

"CfSfifc^ti/TV^o £fc x HufB 6a with a high light absorbency and the low 

4 >^9 — 6f;£, *>77 partial 6b is performed at a concentric circle, 

* - 5 0{M9ttfC7gj$ Lfc and it is comprised. 

ii0 5ai^, riDlP 5a© Moreover, the above-mentioned optical filter 

rtSn^ixtt fbtitt^S^t 5 b (d 6 is made to slide to groove 5b provided in the 

7*7 4 K£-£Tj5fTAE{5:il^3f & interior of aperture 5a to this aperture 5a 

§ £ \z.W$L £ ft 5 «£ o\z.ti^>x formed on the side part of the camera adapter 

^ N 5 o 5. A fixed position is arranged insertably. 

[0016] [0016] 
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2 7, >f K2 2, $ 

6, giuyX5 1^LTl 
C0^7 * 7 4 Kite Alt LtzWimm 
y — 4 7-4 2IUo 

x 2 w&swft<t£3iii-r5 

Kl^«*ix^:*tt, X 1 

A 2 ro&*03t*SiSi"5 
aiiW4**f 5^2 W^ii 7 
^-4 4i*E»U»l 

$M yfy->77^7 

4 5SO ! l2(D^^-^yf 

<D4 yfy->77'f7 

©CCD4 

4 8 fcig&Lfc«l&«#<E>®fc 



The fluorescent image of an observation area 
performs incidence to the above-mentioned 
camera 4 via the image-pick-up optical system 
27, the image guide 22, the eyepiece 25, the 
optical filter 6, and the doublet 51. 

The fluorescent image of an incident 
observation area is divided by this camera 4 at 
2 optical paths which have the transmission 
characteristic which respectively performs the 
transmission of the light of the wavelength of X 
1 , and the light of the wavelength of * 2 by the 
dichroic mirror 41. and the mirror 42. 
And, incidence of the light divided by 2 optical 
paths is performed to the 1st image intensifier 
45 and the 2nd image intensifier 46 which 
arranged the 1st transmission filter 43 which 
has the transmission characteristic which 
performs the transmission of the light of the 
wavelength of A 1, and the 2nd transmission 
filter 44 which has the transmission 
characteristic which performs the transmission 
of the light of the wavelength of X 2. 
Optical amplification of a fluorescent image is 
performed by this image intensifier. 

The image of the observation area which 
project the imaged to 1st CCD 47 and 2nd CCD 
48 is converted into an electrical signal, and it 
transmits to the fluorescent image-processing 
part 7. 



[0 0 17] [0017] 

_bazEcc> <t o \zMffi.\,1t i &%MM An effect of the fluorescent observation 

i££fi<75{1=ffi£-t£^-f"5 0 apparatus comprised as mentioned above is 

Sb^^^M^fi 3 twrti^^ixT explained. First, excitation-light X 0 is 

V*5l/— ?3 1 £9, m&JtX generated from the laser 31 built in the 

0 £3§££-fe!:, Z<Dffi)&ytX 0 excitation-light light source device 3. 
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'kt^^2(D z 7^{ htfJ K2 1 The light-guide of this excitation-light X 0 is 

\zM% £ it 5 0 -tLT, Z(Dy performed to the light guide 21 of an endoscope 

h#4 K2 IfcWjfeSttfcJB 2. 
A 0 £#l£F*!£>^^£li$ And, excitation-light * 0 by which the light- 

fcHMti~3o guide was performed to this light guide 21 is 

irradiated to the observation area of an intra- 
corporeal. 

[0 0 18] [0018] 

Jfcfc, tiL&ffi$\zB1&ytX 0 ft Next, when excitation-light X 0 is irradiated by 

1§M c?ti/<5 31 i: \z£ ot, iti^ the observation area, a fluorescence occurs 

fRij6^fel±^jfei s 55^i"So - from an observation area. 

b%%£. LtzlkJt The fluorescence generated from this 

(i,rt^^2(7)$g^5t^^2 7, observation area passes through the image- 

4 ^—i/tf^ K2 2 % Sell U-y pick-up optical system 27 of an endoscope 2, 
X2 5 Srii LT^7^ 77^7"^ the image guide 22, and the eyepiece 25, and 

— 5 (cAtt"t~5 0 they perform incidence to the camera adapter 

5. 

[0 0 19] [0019] 

2fcV^T? % fulfil ^ 77^/^- Subsequently, an incident fluorescence image 

5 lcAitUfcSitft*53t#7^ bypasses the optical filter 6 to the above- 

— 6 £ri3i]![i~<5o mentioned camera adapter 5. 

Wfa^3t^^^ 2 (D&gco^ Namely, wavelength A F which includes the 

3t©— <HSSrR5ti"5J: 5<fcSifl wavelength of A 2 by bypassing the optical 

1f$c#f££W-f Sft^-fyO'* filter 6 which has the transmission band 

— 6 £riliii~<5 1. 1 m J: 9 , /L characteristic that an above-mentioned 
2 ©tS^ttftf ^ F fluorescent image performs the absorptiometry 
Sffi*"CiB3t^tt* s ^kL, 1 of a part of fluorescent wavelength of 12 A 
1 <75&ft©3ti:lRiairoiB5fe4#tt light-distribution characteristic varies in a 
£#5 0 wavelength area. It becomes the light of the 

wavelength of X 1, and a similar light- 
distribution characteristic. 

[0 0 2 0] [0020] 

-&tt N rn^t^y ^ ^9 — 6 And, incidence of the fluorescent image from 
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^-r, ^^n-r^^7-4 i 

RXf\ 7 — 42 tCtoT 2 o<7> 
7feSl^^-fJ$ix5„ 2o 

'■^^^n^^^7-4 l£iS 

Mi&7-<^? — 4 3£iiIi&LT 
$ 1 <7M ^ — v?-f ^y-V-yy y 
•Y74 5 w<7)^l <7? 

5 X~?ti%m £ ftT^ 1WCCD 
4 7lC^-T5 0 rtUC^LT 

^ ^ 5 7 — 4 U;7-4 2i 

- 4 4 2 <7M ^ - 

^yTy'>77-f74 6^A 

ML, ^<7)!g2c7M^-^-f >- 
7/">77^74 6T*7tifiiiI£ 
ftT3l2<75CCD 4 8(C^1- 
5o 



which the above-mentioned optical filter 6 was 
bypassed and the light-distribution 
characteristic varied is performed to a camera 4 
through the joint lens 51. 

An incident fluorescence image is first divided 
by this camera 4 by the dichroic mirror 41 and 
the mirror 42 at 2 optical paths. 
Next, one fluorescent image which transmitted 
the dichroic mirror 41 among the fluorescent 
images divided by 2 optical paths bypasses the 
1st transmission filter 43, and performs 
incidence to the 1st image intensifier 45. 

Optical amplification is performed by this 1st 
image intensifier 45, and it project the images to 
1st CCD 47. 

On the other hand another fluorescent image is 
reflected in the above-mentioned dichroic mirror 
41 and the above-mentioned mirror 42. 
The 2nd transmission filter 44 is bypassed and 
incidence is performed to the 2nd image 
intensifier 46. 

Optical amplification is performed by this 2nd 
image intensifier 46, and it project the images to 
2nd CCD 48. 



10 0 2 1 ] [0021] 

Ciitf 1WCCD47, 152 The fluorescent image of the observation area 

(D C C D 4 8 \z3fe>& LtzWL&& which project the imaged to these 1st CCD 47 

$c<7>M^te, fMUf-*§-^& and 2nd CCD 48 is converted into an electrical 

£tiX-$kytm@l&mM7 tci±i77 signal, and is outputted to the fluorescent 

&tiZ> 0 ^<D%3tm@L&mU7 image-processing part 7. 

(^A^J £ tlit X 1 <D$.-$k<D%k The electrical signal of the fluorescent image of 

yt&RX$X 2 <7)&§<7}:£7c{£ the wavelength of X 1 input into this 

<DM%it^it, ■B.ytW&faMU fluorescent image-processing part 7 and the 

rtT'Wi^TifSliT'fo fluorescent image of the wavelength of X 2 is 
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5*»5*»SrESiJi"5 w t ©T*t generated by the image signal for fluorescent 
5^3tB^ffi^lJ^{f images which a calculation process is 

£tu S^pB 8 IdiiTtlSf^;^ performed by fluorescent image-processing 

^F£ix5 0 circles, and can differentiate whether it is a 

diseased part. A fluorescent observation image 
is displayed by the display part 8. 

[0 0 2 2] [0022] 

fc*5* f 9 6 cd In addition, a light-distribution distribution of the 

WLJtftm\t s ft^M2<DX-\ CD above-mentioned optical filter 6 measures 

fo&<Ditt X 2<Dfa&<D%k<D beforehand a light-distribution distribution with 

lEftMSrfaoiy^LT, X 1 the light of the wavelength of X 1 of an 

CDfa&coytt X 2 <Dfc%:<D% endoscope 2, and the light of the wavelength of 

«bcDjE7fe# ; fi#IIICK:&5 <fc o 2 X. A light-distribution distribution with the 

Kl5K3teg£&&£Lfct><D-efc light of the wavelength of X 1 and the light of 

0 > rt&&<DE#$H4fcatJ& t the wavelength of A 2 decides that a light 

4 >\>$— 77^ absorbency will become equally. 
7° 9 — 5 (OlEISLTfoSo The optical filter corresponding to the light- 

7^7^/1^-6 cDSKftgcDg distribution characteristic of an endoscope is 

5 IRlfcoSfefiteffi 1" 5 ftfflff arranged to the camera adapter 5. 
^•g-itT 2o^±fM"f 5 J: 9 Moreover, it may be made to form the 

L T h X V \ number of the areas in which the light 

absorbency of the optical filter 6 is different on 2 
in all or more endoscopes being used. 

[0 0 2 3] [0023] 

Z<D£?\z.^ ^3fclt^^ifcDft Thus, a distribution of a fluorescence intensity 

^^tO^II i^^Xi: jj ^ 7 (djg: is made uniform by having arranged the optical 

tfZJ J— *s<< filter which decided the light absorbency that 

T£:03rafc!R7fcff©iSv^#£: the area division of the part with a high light 

(SV^^i trill '0R:|£(£<>I$c& absorbency and the low part is performed at a 

ttLTJl 1 tDj&ftcDft £ X 2 concentric circle, and a light-distribution 

<D$i&<Dytb<DE}.ytftl6ifiWlC distribution with the light of the wavelength of 

left 3 <fc 5 t»3tft**^ Lfc /L 1 and the light of the wavelength of X 2 will 

7*6^37 ^ /i^ — SrlEitS LTiw i: become equally between the eyepiece of the 
l^-tt), ^ <75 endoscope of fluorescent observation 
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t It, %kiti-fZ> 2 o<D A 1 apparatus, and the image intensifier provided in 
X 2 O&S^^Tfc^GDlEi a camera. The fluorescent observation in the 
^t^^(D^ti^>fy^M\Zio^^> endoscope from which the light-distribution 
S5tM^^pItbi:^5o characteristic of the fluorescent image of the 

wavelength of 2 X 1 to detect and the 
wavelength of X 2 is different can be 
performed. 



[0 0 2 4] 



[0024] 

Moreover, since it is a possible component to 
insert or remove easily to a camera adapter, an 
above-mentioned optical filter can always 
perform a favourable fluorescent observation by 
exchanging for the optical filter corresponding 
to the light-distribution characteristic of an 
endoscope of being used. 



[0 0 2 5] [0025] 

#33^ F^^UCck 5H^^rtf o In addition, when performing the observation by 

t > ftfeJWcfll (35*fe3tefH*£) the endoscope, the light distribution at the side 

C0l£?fc;6^i£j— 9 Jl< > HI of a long-wavelength region (red colour area) is 

2 Ltz J: o \z X 1 t A 2 simple to become non-uniformly. 

irfdj^T, ^IjfiMfllOA 1 As shown in Fig. 2, in X 1 and 1 2, the 

O&S^^WiE^fc^ttl^ fluorescent observation image near an actual 

S^ftOWiEjt^tt^:— ffc^iiS image can be obtained by the endoscope by 

d t \Z. 9 ^ *&M<Di£\z$t\, ^ making the light-distribution characteristic at the 

d t & side of a long-wavelength region congruous 

"C#5 0 with the light-distribution characteristic of the 

wavelength band of X 1 at the side of a short- 
wave length region. 

[0 0 2 6] [0026] 

U 4 LIU 6 f±#3§^<7)^ 2 Figs. 4 to 6 relate to the 2nd example of this 

MMtyWz^fc*) ^ ^Afeik^MM invention. Fig. 4 is an explanatory drawing 

^Scd^7^ vT — hti ^ showing the schematic component of the 
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•7 t (D&WMtDW&ffilfc connection of the camera adapter of fluorescent 

tft^Hk HI 5 Itm 4 (DiEftffilE observation apparatus, and a camera. Fig. 5 is 

M%7 ■< i^Z— (D^fiZ^TfkirM an explanatory drawing showing the component 

93 Hk HI 6 12 7 4 —\iLWL t of the light-distribution correction polarising filter 

Wtytfct (Dm&*7F-fmwmx* of Fig. 4. Fig. 6 is an explanatory drawing 

&>5o showing the relationship of a filter position and 

a light absorbency. 

[0 0 2 7] [0027] 

HI 4 tiT^i - J; 5 {c^^ig^iJlcio As shown in Fig. 4, while performing the optical 

^TteHl %Wfo<T>%2£~7 4 iv filter 6 of the 1st example light-distribution 

9 — 6 %§iytffijE{^yf7 j correction polarising-filter 52 in this example, 

— 5 2"f 5 ir*ld, ftjfS^7^7 the rotary-polarisation filter 49 is arranged 

4<oy<< ^o^^?7-41t instead of the transmission filter 43 arranged 

% 1 <D4 * — ^>f >t>'v'7 7 between the dichroic mirror 41 of the above- 

-Y 7 4 5 b(OWi\zMWL\stzMyk mentioned camera 4, and the 1st image 

74>V9 — 4 3<7)ft:b«9 IcEfe intensifier 45. 
Mtc7^/V^-4 9£Ifil£LT 

[0 0 2 8] [0028] 

SufElE7fe : ffiIEil7c7-i'/U^— 5 The above-mentioned light-distribution 

2 li„ HI 5 lc^i"J; o \z.W\>kW correction polarising filter 52 is divided by the 

Vt\C4<>(D^i$,[Z.ft1t>\£fLXio concentric circle to the four area, as shown in 

9, tp&frbzm&tii&isyt Fig. 5. It is the polariser which performs and 

7 4 jv$ — \zt£oX A 1 cojg performs the transmission of the fluorescence 

fkb X 2 O^ft^-^tf^Tclr which a three area becomes a polarising filter 

ttl!lM3fcK:LT®Ai"3flS3teiP from a centre, and includes the wavelength of 

T-fcO, ETC^IiffiScofiE^ 1 1, and the wavelength of A 2 to the linear 

LT^'L^J: 9 0 1 , e polarisation. The polarisation angle is 

2,03 OftgtXZtl^tl&V respectively attached at 9 1, 0 2, and 0 3 

ft ft ^tLTV^ 0 angle from the central part on the basis of 

arbitrary positions. 

[0 0 2 9] [0029] 

— jo* SulE[HlteiS7c7-f /w^— On the one side, the above-mentioned rotary- 
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4 9 fi, X 2 (Dfc&CD^Wctf polarisation filter 49 is a deflection optical filter 

£^i§i~5#tt£^^5fS*£# of 1 sheet which has the characteristic which 

SISixTV^jiVvi ft©iB3t7^ performs the transmission only of the band of 

9 , fit 7rt£JiHUsE the wavelength of X 2 and by which the area 

\b\&Wi%7 >( t^Z — 4 9 finite division is not performed. 

Hlfc^itS^— 49a £015 In the camera, motor 49a which performs the 

M%7 -r /i^*-4 9 <£>[E]|E^I£r rotation drive of the above-mentioned rotary- 

M1-5Ie]^M^4 9 b £ polarisation filter 49, and angle-of-rotation 

^txft bixTl^o Lfc^oT, control part 49b which controls the angle of 

wit?M^^yt7 >( — 4 9 rotation of the rotary-polarisation filter 49 are 

■=E— ^4 9 a T*[e]|5£*£'5 ^ i: provided. Therefore, the polarisation angle to 

(c: <£ o T Hi a£ £ tiT V ^ 5 ElJtWi the light-distribution correction deflection optical 

jEffi3fc7>f /u* 5 2(C*ti-5{l filter 52 currently fixed by making the above- 

ytfa&l£ikLX$Mi$ l &(DMTfihik mentioned rotary-polarisation filter 49 rotate by 

ti^t>Z> J: o C^otv^o «t motor 49a varies, and the amount of 

^fdlOt#^c(4fufS^ 1 t transmissions for every area changes. 

Wl&XfoV % WlUtt^teWiffi^r Other components are the same as that of 

£ttLTfft^£^PI&"t*5o the 1st above-mentioned example.. 

The said symbol is given to a said-division 
material, and explanation is abridged. 

[0 0 3 0] [0030] 

±i£o<£ o \z.^%i$M$£SL<0% By comprising the camera adapter 5 and the 

^77^^-5 bio A t camera 4 of fluorescent observation apparatus 

^rS^ci"?) w t t^cfc 9 x P^WlM as mentioned above, the linear polarisation of 

2 O^IS 1/^X2 5 £:i§i§L/*c the fluorescent image which bypassed the 
$kyt&Ll*W.&kMyt£tiXZ> ^ 7 eyepiece 25 of an endoscope 2 is performed, 

3 tAlti'So ^CDjJ / y 3 (d and it performs incidence to a camera 3. 

Alt Lfc^^:^(i x £V 9 o An incident fluorescence image is divided by 

^ $ y — 4 1 i ?7-4 2 <h (C this camera 3 by a dichroic mirror 41 and the 

«fc 0 2o<Bft&fw##J£jh,5o dichroic mirror 42 at 2 optical paths. 

[0 0 3 1] [0031] 

tLt, 2o<D)fcftfc:##J£jh, And, while the fluorescent image which 

tztikytWcD i 4 9 ^ 5: performed the transmission of the dichroic 

7"41 ^r^iii LTIn]S{i7t^ mirror 41 among the fluorescent images divided 
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-Y/u^ — 4 9 Srilii t^^3t<ft by 2 optical paths, and bypassed the rotary- 
ItX 2 roSSf^|;ioi^ polarisation filter 49 has the wavelength band of 
tc % mtSMi^t^lEMtfty ■< frZ X 2, an intensity of light reduces it by the 
— 5 2 b^feM%7 4 — 4 difference of the polarisation angle of the 

9 t<DU%^(D^\,^Z. i 9 above-mentioned light-distribution correction 
!Mt* J lfc^i"S. IH6tc^4 polarising filter 52 and the rotary-polarisation 

LTsH-o IBM filter 49. 
IE{I?t 7 /i^ — 5 2 Offi^fe A decrease is shown in Fig. 6 as an amount 

Oft 0>iB3fe#tt L . of light absorbencies. 
T, Sii 7 — 4 4 <DIB^ The light-distribution characteristic of the light of 
^rMitC— <fc 9 Iw&-dTS£ the wavelength for every area of the light- 
1 tfM ^ — v/^f* yf vyy 7 ^ distribution correction polarising filter 52 varies. 
T4 5(cAlti"5 0 lOlld It comes to be congruous with the light- 
-fj? 1 -^ yfVv'77-1'74 distribution characteristic of the transmission 

5 -CftiittJWfctaKTm 1 <7> filter 44, and incidence is performed to the 1st 
C C D 4 7 f CiBNfel- -5 0 image intensifier 45. 

Optical amplification is done by this 1 st image 
intensifier 45, and it project the images to 1st 
CCD 47. 

10 0 3 2] [0032] 

rftld^LTte^cD^^^fi, on the other hand another fluorescent image is 
lulEy 4 $ v4 2 — 4 1 t reflected in an above-mentioned dichroic mirror 
-7-4 2 i: Icjxltt L, %2<D 41 and the above-mentioned dichroic mirror 42. 

4 — 4 4 ^riiig t X The 2nd transmission filter 44 is bypassed and 
% 2 <7M / — *s<i yy-Vyy 7 incidence is performed to the 2nd image 
^T46KA!tU :«I2(D intensifier 46. 

^^-^yf^">77^7 4 Optical amplification is done by this 2nd 

6 XJt*£1mft'fit£frtiXW, 2 <D image intensifier 46, and it project the images to 
CCD4 8C^t5otLt, 2nd CCD 48. 

|&IS^10CCD4 7RTf%l And, the electrical signal of the fluorescent 
<D C C D 4 8 fcgHfe LfcM3t& image which project the imaged to first CCD 47 
commit -Sf-Sr^ftMMM 7 and 1st first CCD 48 is outputted to the 
(£{±177 U - <D%.%W&®M%b fluorescent image-processing part 7. 

7 Xfe%#±M t X ^tfU The fluorescent observation image which can 
3ElfP"Cfc5 d^A^ESU-f 5 w perform a calculation process in this fluorescent 
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b COT* #3£3teg£fc£ %7jk-f image-processing part 7, and can differentiate 

£<> whether it is a diseased part among the display 

part 8 is displayed. 

[0 0 3 3] [0033] 

ft*5» d 6 <DM%kb MMX'frrt In addition, as the continuous line and the 

ct o (C, EHEflfat? -r A'* — 4 dotted line of Fig. 6 show, the amount of light 

9 £rls]^£-£-5 d b ltZ.£ otl absorbencies varies by making the rotary- 

Itmtk&mti-Zo r cofcio, polarisation filter 49 rotate. 

E]£ftlM0|ltt4 9 b \z£ 9, E For this reason, also in the endoscope of 

&M%7 << fr* — 4 9 COMERS several sorts from which a light-distribution 

1EM%7 4 frf— 5 2 (Cft-f 5 characteristic is different, a light-distribution 

dfttft SrWfi-J" 5- irtci 9 % distribution of the wavelength of X 1 and the 

E3fc#ttC0S^5^ac0rt^ wavelength of i 2 can be equalised by 

(c&V^Tfc 1 1 COS*, A 2 co adjusting the polarisation angle to the light- 

S5colB^£5>-fF)?rl^— \z.i-% Z. distribution correction polarising filter 52 of the 

t&T'^Zo rotary-polarisation filter 49 by angle-of-rotation 

control part 49b. 

[0 0 3 4] [0034] 

Z(D£oK s flHBcOiSSlfc&^rf Thus, the light-distribution correction polarising 

Z>%lftMTEU%7 4 J^t — bM filter which has a several area, and a rotary- 

^U%7 << frt — b £ISI§: t , polarisation filter are arranged. 

^^B.U%7 -r 1^9— colEftlijE A filter is not converted by adjusting suitably 

timJt7 -f — d^fi'SiDt^ the polarisation angle to the light-distribution 

&M'sEM$lE~t % w b ot, correction polarising filter of a rotary- 

7 -Y 9 — & 35 & -5 r i /.e polarisation filter. The optimum light-distribution 

< > ^£i"t" -5 F^H^^^J^ £ distribution to which made the endoscope being 

fcft®ft5ift$W|] £#5 Zbtf used correspond can be obtained. 

T*#3o ^cof&co^^fiJilS^ Other effects are the same as an above- 

Mffl b W\W^h 5 0 mentioned example. 

[0 0 3 5] [0035] 

irC-5T\ ^^fcH^^T^i, 1^ Incidentally, an endoscope may be extracted 

— •tfteliiM Ltc$;WiX~fa$.§k$: from a patient in the condition of having 

&#«fc "9§l#&< r. t-JSfe5. radiated the laser after the fluorescent 
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Z<Db%, EW&5V^i^KiJi& observation completion. 
<C if &B#(D S <75{£ff £,5:0 T When the doctor or the nurse has neglected 

^5t> If 3fc;dS @ protection of a patient's eyes at this time, there 

ffi^Atti~5:fc^ft;^fc5 0 ^ is a possibility that a laser light may perform 

(Dfzbb, 75— s u'— If £r/±itt L incidence to a patient's eyes directly. For this 

fct£li^F^£:i£S#;6> t>§| # reason, even when the endoscope should have 

5k^^XL£^tzWjikX*h ! £±te been extracted from the patient in the condition 

_:£3tel&^^fia s M£;h,Tl^o of having radiated the laser, the safe 

fluorescent observation apparatus was desired. 

[0 0 3 6] [0036] 

[2] 7 J: o ^^MM$]C01& As shown in Fig. 7, it considers as sensing 

*IigllA(7)^i2A|: means to notice change of a light near the 

{4f^^^J¥A^5feSs^35{§(w7t endoscope insertion-part point to endoscope 

(Dmt&^fti-Z^ft^&t L 2A of fluorescent observation apparatus 1A of 

T 7 * Jr— V± >if — 2 this example, and the photodiode sensor 28 is 

8 ^ifiix LTfo5 0 — jj s fjihfiZ arranged. The laser 31 which generates 

yt&$£*£irZ) V— if 3 1 £rI*I/S£ excitation light in the excitation-light light source 

LfcS6S3t3t2Siiff 3 CKiJSj® device 3 which, on the one side, built in the 

3t$:3B£i"5 if 3 1 £ rcD laser 31 which generates excitation light, It is 

&&yt&&yt-FZftfiM 2 A(D the bind the light guide 21 of endoscope 2A 

7 4 b#4 K2 1 t which performs the light-guide of these 

^\^W)&%%MW\^%i±W.bB) excitation light. The shutter 32 movable to the 

©3tS:2li§i"Sffifii: (c^ffij*]" position which isolates excitation light in an 

feis-Y y # — 3 2 <ts ^^-h optical axis, and the position which performs 

#4ir— K-fe^if— 2 8 frb<D the transmission of the excitation light, the 

iE -^£^:{f LTfiJfe v y * — shutter control part 33 which receives the signal 

3 2 &jR7£(D{\LWz&W)ffl'M m t from the photodiode sensor 28 and performs 

5'>t y fWflUfR 3 3 <h asR the movement control of the above-mentioned 

tt£>ftTV^5 0 ^©ft&Wfl|j5jc& shutter 32 to a position is provided. The 

Tl^^W&frh<D^%^%$i\ti component which detects and picks up the 

LT4S^i"5.ttfi£fiflfrlE^ 1 M fluorescent image from other components and 

t WltifcXh *) s |p]$|J*f l^fi observation areas is the same as that of the 1st 

Wlffl-^r&tt LTtft!^ Sr^lfti" above-mentioned example. The said symbol is 

So given to a said-division material, and 

explanation is abridged. 
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I 0 0 3 7 1 [0037] 

±.&<D£ o icSjjfcLfc^ctt^ An effect of fluorescent observation apparatus 

ictt 1 ACDf^ffl §rl^^i"5o ^ 1 A comprised as mentioned above is explained, 

•f > ft&M 2 ASrSiffiQ Pit) First, the time of inserting endoscope 2A in an 

#:l£rt-M?A1~-5 1 1 £t&EJJ?-t~ intra-corporeal from a patient's mouth is 

5o explained. 

I 0 0 3 8 ] [0038] 

fo&M 2 ACO#A&fl$fcS£ A# If the insertion-part end of endoscope 2A is piit 

<DQ<D<$ {cAtbS i: rtia^;2 A in a patient's mouth, when the insertion-part 

<DW A^&C^nKftld&iti" end of endoscope 2A positions in a mouth, it 

^-ir^ftwej^ £ W i|| become darker than the brightness of the 

<£ 9 t> Be < & 5 0 i~ <5 <i: > A surgery interior of a room. Then, the photodiode 

U!fc$%i : &T5:&lz.MlsS>£tiX^ s Z> sensor 28 currently arranged near the 

7t h^-f Ktyf-2 8 insertion-part point detects change of a 

tfs J§m<£>^5 £<D$£ikt:$<%\ surrounding brightness. The sensing signal is 

LT, ^£n{t-§-£r ix-r y $ -ftj outputted to the shutter control part 33. 

®£|5 3 3 (cttJ^)1-5o m%^7 * A laser light makes the position to which it is 

h #4 ir— Kir 2 8 #>ib guided to a light guide move a shutter 32 

$k%*it It fc->-r y^— instantly in the shutter control part 33 which 

^Iffi3 3Tf£, ffi-^Z-i/ ^ y $ received the sensing signal from the above- 

— 3 2 £r V— if t^jS* 9 h tf-'f mentioned photodiode sensor 28. 

b'^&hXffrtlZfamz&WiZ It makes the condition that a laser light is 

tt, l^o-C^rtSU^ AcOjfe always irradiated from the end of endoscope 

mx v ^—tfyti>mft£tiz>#: 2a. 

[0 0 3 9] [0039] 

— ~)5s A ft If it positions near the insertion-part end of an 

f*3=£93l#fe<l^ famiOjf endoscope near a patient's mouth element on 

AoC3fei^ifi^^ s S-#©P7t;i£'f^ the one side when extracting endoscope 2A 

ld{5Luii~5 t7t h ^-Y K from a patient's intra-corporeal, the photodiode 

ir >if- 2 8 5 < ft 15 x ^ sensor 28 will become bright. 

IS#f^5 < fc-otzZ b&f§%il> A perimeter detects having become bright 

TfflWBft -§-£v' J r 3/ * — ffjiJ$!g|5 and outputs the sensing signal to the shutter 
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3 3HW^3i"5o tulS^^h^ control part 33. 

^ Kir 2 8 frbfi&ft It is made to move to the position which 

it #Sr£ttfcS/-V5/*— JWftltt isolates that a laser light performs the light- 

3 3T*f3\ Bl*ti/ty^-3 guide of the shutter 32 to a light guide instantly, 

2 £ U— h iJ<< K^ in the shutter control part 33 which received the 

#7fei"S ^ t &3lt0rt~5'f4fi'^ sensing signal from the above-mentioned 

^®j£-frT, f*ltiil2 A©5fc« photodiode sensor 28. 

If^fiBitSix^V^ It makes the condition that a laser light is not 

ISM£"£"<5o o irradiated from the end of endoscope 2A. 



[0 0 4 0] [0040] 

Z(D£?\Z^ ^^Sfe0ij(dctti(^ Thus, before extracting an endoscope 

rti^ii^A^5fcS^S# J: ^31 insertion-part end from a patient according to 

%5fcfrtiZ)nt\ltZ s yirY^^ir this example, a photodiode sensor detects 

— Kir ^/iiao^ 5 $ © change of a surrounding brightness. 
a^ffcSrJRfciL-C, ^fc%%Wk The position which isolates that a laser light 

St^lSltTfoS v"-t y ^ £r performs the light-guide of the shutter provided 

1f3t^ s 7-f Y^%%-f^ in the excitation-light light source device to a 

w t ^r^^ffi"5{4Ht^ib$ii" light guide is made to move. In order to stop the 

T> is^lFytOfaffiMifcffinfrh irradiation from the endoscope end of a laser 

©ABIt£:fl c Jh1"5fcii> % light, contaminating a laser light is eliminated to 

I'— lF5fc£l&B§£it5 w t a patient and safety improves. 

[0 0 4 1] [0041] 

^Cfc> rtllitO^A^&^fifg In addition, it is not limited to the sensor which 

t d IBIS: i~ 5 LTtiiH detects change of a surrounding brightness as 

Htf>^5 £ wS^b£^£ai~£>ir sensing means to arrange near the insertion- 

UiPJIaE: $;}x<5 t <0~C\$t£ part end of an endoscope, and it may be made 

< , MHOiaj&O&ik&l&iBi't to control the position of a shutter by the sensor 

Sir I'D"— tvir y $—<D\\LW which detects change of surrounding 

SrftMM"5 «fc 5 tUTt> «kv\> temperature. 

[0 0 4 2] [0042] 

£ fc % 7 h Jr— Kir ^-tf- Moreover, instead of sensing means to arrange 
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— 28 &rt&$£&$$£Bifi$£li2 the photodiode sensor 28 near the endoscope 
^LTJHiiO?tJt£>^ft:$:^£n point, and to notice change of a surrounding 
1-<5JSfcfl3^£>ftfr 9 HI 8 quantity of light, the light emitting diode 29 
{^i"J; 9tcSufS7^- which sends a light signal to this photodiode 

— Kir y-f— 2 8%-? 9 7. t°— sensor 28 is provided in the position opposing 
x 9 tfX^WdiEil^itS llyy to the above-mentioned photodiode sensor 28 
t^!) i? y s?9 1 <&rtflBlfc&«3 by the inner side of this ring-like housing 91, 

roy^^ while attaching the above-mentioned 

£ v^^g 1 <7)F^HB!IT-Hufc7* photodiode sensor 28 inside the ring-like 

hV4 yt— Kir 2 8 (c>!t housing 91 made to arrange inside the mouse 

ft-f-S-figlc, Z-<D7irY?4 piece 9, as shown in Fig. 8. 

ir— Kir 2 8 ^3fefl Other components are the same components 

Tk^b^byt? 4 Jr— K 2 9 Srixtf as the endoscope apparatus shown in the 

TV^ 0 ^<£>{til<7}|gj&f3±3$cD above-mentioned diagram 7. 

ID 7 (c^-t-p^H^^Mi: l^^co The said symbol is given to a said-division 

Mf&X'h <0 , material, and explanation is abridged. 

[0 0 4 3] [0043] 

±3£tf> «k 5 iz V y Wi'^ 7i?> The light to the photodiode sensor 28 is isolated 

^91 <oftWlz s 7* vy^Jr from a light emitting diode 29, when the above- 

— Kir^f-— 2 8 bJt\t -f-^r^ mentioned endoscope 2 bypasses the inner 
SlgSte^V*-— K2 9£&*NR side of the ring-like housing 91, when an 
£it"C!xtt5 C i l£ «£ 9 % rttl endoscope 2 is inserted in the mouse piece 9 
ft 2 #-7 £ * k°— 9 {djf A $ by making the photodiode sensor 28 and the 
tliZ&y 8fffEl*l$S£fc 2 & V light emitting diode 29 which sends a light signal 
^n»?^>^9 l<Drtffi!l*iiii face inside the ring-like housing 91, and 
-tZ> Z blZ-XV ^ 4 providing in it as mentioned above. 

K2 9frb7* ir— Kir Then, the sensing signal which informs that 

2 8^<DftfrMWi£ti the light was isolated from the photodiode 

5 0 t5t» 7 -t— K sensor 28 is outputted to the shutter control part ' 

ir 2 8 frbyttfMWiZ ti 33, and the position of a shutter 32 is moved to 

it Z. t bit SiK^nfS > the position to which the light-guide of the laser 

■Y y $ — VMU 3 3 fcttl^j LT light is performed to a light guide. 

•>t 2 <D\iLW-%: 1/— If Moreover, when extracting an endoscope 2 

%1&7 4 Y^M-%-£foh and the above-mentioned endoscope 2 
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{4fiKL^ttj"t"<5„ fa^M bypasses the inner side of the ring-like housing 

2 &3I#&< tfTCErtflMJS 91, the light from a light emitting diode 29 

2ti>V i?yf9 1<D performs incidence to the photodiode sensor 

ftmzmmLtzkzmytyj* 28. 

— K 2 9 frh<D%1£7 * V # 4 Then, the position which isolates that output 

•fr— Kir — 2 8 (c A&f1~ the sensing signal which informs that incidence 

-So 1~3 d: > 7^- K of the light was performed to the shutter control 

ir y-tf— 2 8 -Cfift^A&f £ft part 33, and the light-guide of the laser light is 

tzZt £r£ab J £5^£a{s-^-£rv' performed in the position of a shutter 32 to a 

•V y $ — ^J^bR 3 3 (cttlTJ LT light guide is made to move, and the irradiation 

2 <7>{ift£r v—f from the endoscope end of a laser light is made 

%ifi?<< K^#3t$ti5 to stop by the photodiode sensor 28. 

[0 04 4] [0044] 

rcojiplc, -r?;* t°— xMIg Thus, before extracting an endoscope 

£n3^:£rsxtt5 r t Id J: <0 s fa insertion-part end from a patient's mouth by 

mm Ap|J5feSSi s S#© P «t !9 providing sensing means in mouse piece, in 

3lt&^ti5ffu(^ y*V#4 order for the light from a light emitting diode to 

K-fe>"iJ— td^3ty perform incidence to a photodiode sensor and 

K^^03t^AWLT ir% to stop irradiation of a laser light, safety 

©HBIt&fMii" <5fc#>> improves, without contaminating a laser light to 

!f3fe - kft< a patient. 
$±tt^[p]±i"5 0 JSfti Moreover, because a fluorescent observation 

^©^rii^TV^^V^Tf.^^r^ which is used the endoscope which does not 

ffi LtrofMi^ pJtti: ft 5 provide sensing means can be performed, the 

(DX*£tibiz£±&(D\p}±%mZ> improvement in safety can cheaply be 

:W s T't5o achieved. 

[0 0 4 5] [0045] 

tZ^>X\ SbfcftJRfCfflV^SK Incidentally, the quantity of light which performs 

iSS^^yti, Alti"53ti(3i incidence is made to correspond to the high 

^j££itT^^£SilH~<5 t>(D sensitive camera used for a fluorescent 

9 % ^Tfe^ii^i - ^)^ ^ — observation, and it adjusts a sensitivity. 
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•^yf>->77^7l:^i When a large quantity of light performs 

#Att1~5 k4 * — ✓'T V incidence to the image intensifier which picks 

*>7 T 4 Tfr&MZtibiS^ti up a fluorescence, there is a possibility that an 

#£>-5 0 C cofc£\ 4 / image intensifier may be destroyed. 

>fyv'7 7 / f T^r^^tS^i^ For this reason, the image intensifier needed 

i*^i~5£>S^fco/Co to be protected from the large quantity of light. 

[0 04 6] [0046] 

•£dT\ m 9 \z.7jki~ J; p Consequently, as shown in Fig. 9, the sensing 

MM(D^t^tM^BW 1 B Iwfirt part 35 which detects that the light guide 21 of 

Hit 2 (Dy4 h ^/-f K 2 1 /6»fi an endoscope 2 was connected to the 

&yt3tM^W:3^m£titzZ excitation-light light source device 3, and the 

t Sr^&i-S^&SU 3 5i:, S sensitivity controlling element 10 which adjusts 

3t^^rS,^i"5^ pt—'/'-jy the sensitivity of the image intensifies 45 and 

7yv'77'f74 5, 4 6Wi 46 which observe a fluorescent image are 

S£ffifii~5I&SfltpR|5 1 0 t provided in fluorescent observation apparatus 

frWitt bftTV^o 1B of this example. Other components are the 

J&\$tiiti% 1 MMfflb WiUX'h same as that of the 1st above-mentioned 

9> \*l$$WtZl%WM%-%-&ttLX example. The said symbol is given to a said- 

tft^ £r J i , B&i"<5 0 division material, and explanation is abridged. 

[0 0 4 7] [0047] 

r. CO ' t tw J: <0 . 2<Dy If the light guide 21 of an endoscope 2 is 

4 h%<4 K2 1 d s J5bi23fe3tMii£ connected to the excitation-light light source 
B 3 I^^J-iS t , J^ftigtf 3 device 3 by this, from the sensing part 35, the 

5 frb teWi&JtitWMW 3^7 sensing signal which informs that the light guide 
4 K2 lt^Hft^tiftz. 21 was connected to the excitation-light light 
£&fc&-£5JKfcflJ-^dSJffilIW source device 3 will be outputted to the 
BUl 0 Kitties ft 5. wCO^ sensitivity controlling element 10 by it. The 
fcnft-§-£Sttfci&gl$ffiSl51 0 sensitivity controlling element 10 which 
fi> > — *s • 4 "s*r"yi/~7 7 received this sensing signal changes the 
^74 5, 4 6 (D^^&g-fe pj sensitivity of the image intensifies 45 and 46 
te^tt^ld LT^^^r^f^; co-fit into the condition which can elevate, and it 
ldJhl"f T^^tlif^^Sbftttlillc: raises a sensitivity to predetermined value and 
"3" -So changes it into fluorescent observable 

condition. 
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[0 0 4 8] 

2 1 asfins%%aKKii 3 

3 K# 
_*5«*Pflr#Sr««W«» 1 0 

-^•^yf^>77^74 5, 
4 6 ©MSrTlfT, ^S£± 

5o 



[0048] 

On the one side, if the light guide 21 of an 
endoscope 2 is removed from the excitation- 
light light source device 3, in the sensing part 
35, the sensing signal which informs that the 
light guide 21 was removed from the excitation- 
light light source device 3 will be outputted to 
the sensitivity controlling element 10. 

The sensitivity of the image intensifies 45 
and 46 is lowered in the sensitivity controlling 
element 10 which received this sensing signal. 

It makes the condition that a sensitivity 
cannot be raised. 



[0 0 4 9] 



[0049] 

Thus, since a sensitivity can be raised no longer 
while it is in the condition in which the sensitivity 
of an image intensifier fell according to this 
example, if the endoscope is not connected to 
the excitation-light light source device, an image 
intensifier is not destroyed the large quantity of 
light from a light guide by the incident case, 
either. 



[0 0 5 0] 

L T Ji ft (CIS It & tiT V > tz tz 



[0050] 

Incidentally, in the fluorescent observation 
apparatus which arranged the hand switch 
which has the frieze of an image, a switch for 
gain adjustments, etc., since the above- 
mentioned hand switch was provided in the 
peripheral direction to the eye-piece part of an 
operating part, the stress might start and 
perform the disconnection to the lead wire 
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LT LIE. o w t fth-otz 0 Z<D inside a hand switch. For this reason, the hand 
7"c£>, BftHo&w^ YTs^-y switch without a disconnection was desired. 



[00 5 1] 

m i oRvm i i (c^-Ti o 

O^^K^^yf lOOIt * 
y{ yj-^lfc 101i Z<D*4 y 

i o i 2 ©»f^ 

g|5 2 3<D¥ffi&2 3 a 

v -fit t*<Dm$i'< 

> Kl 0 2 £*LTV^ 

MflMLfc;*^ y^flsi 0 1 
*tt*^<^ Kl 0 2 T?fiM«ia* 

0 Od^b^f-i-li, 



[0051] 

As shown in Fig. 10 and 11, the hand switch 
100 for an image control which performs a 
fluorescent observation consists of bundling 
bands 102, such as the magic tape which fixes 
the switch main body 101 and this switch main 
body 101 to flat-surface part 23a of the 
operating part 23 of an endoscope 2. 

Thus maintenance fixation of the comprised 
hand switch 100 is performed in the bundling 
band 102 in the switch main body 101 formed 
linearly to the flat-surface part 23 of an 
endoscope 2. 

In addition, the signal from the above- 
mentioned hand switch 1 00 is transmitted to the 
fluorescent image-processing part 7 via a 
camera 4. 



[0 0 5 2] 



[0052] 

Thus, by attaching in the operating-part flat- 
surface part of an endoscope linearly the hand 
switch for fluorescent observation apparatus, 
compared with arranging on a peripheral 
direction in curve, such a stress can reduce 
greatly to a hand switch, and can prevent the 
disconnection of a hand switch to it. 



[0 0 5 3] [0053] 

~£tz^ HI 1 2 {zfjkir j: 0 dffjfS Moreover, even if it comprises so that the hand 
■&%M.&'&W.Wi<D^> y switch 100 formed linearly may be maintained 
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^©f^J t LT, 8:H#JtC7f2 via a magic tape 42 among the fiat-surface part 

Jifc LT^:/ K**< y f - 1 0 0 £ 41 of a camera 4 as a modification of the hand 

4 cT^^FdS^R 4 1 \Z-?i?y switch for above-mentioned fluorescent 

^x— 7" 4 2 £r^LT{£^-f <5 observation apparatus as shown in Fig. 12, a 

«fc 5 tw^fifebT 1 bl^filOf^ffl& similar effect and a similar effect can be 

w fc *s-C# 5o obtained. 

[0 0 5 4] [0054] 

[ft* IE] [Additional remark] 

1 . (Wtert*att^aiS3feS:3l3fe 1. The light guide which performs the light-guide 
t57^ Kir, SuISJSj^ of the excitation light to intra-corporeal tissue, 
%\z. J: V b$&t£L>tz%&%k the image guide which transmit the specific 
<D^fe&&^i$ l lzM~f Z>¥f'x£$. wavelength fluorescence image belonging to 

* — i/tf. the several specific wavelength band which 

4 Yhs BtJfS-< — is #4 K(c generated from a tissue by above-mentioned 

J: 9 45^ £fotz^^<D^1E$Ljk excitation light, image-pick-up means to 

^7t^£5^ffiLTli^-f separate and pick up the several specific 

^N&ix lufS-^ ^ — K<£> wavelength fluorescence image transmitted by 

fflltSi: tuffili^^S^AltS the above-mentioned image guide, and the 

t £^^^S£^ twtSft hti^ tu radiation surface of an above-mentioned image 

fe&-&:ft1&<D'J? ft < guide and the plane of incidence of above- 

b h 1 o©mil^St^Mt mentioned image-pick-up means are provided 

£t tt 2 &5c©aia*5>^I*^r in a bind optical path. 

^S^^^-f /V^ $:MriMi~ ; b The fluorescent observation apparatus which 

%k%M&$£\lo comprises the optical filter which has a two- 
dimensional transmittance distribution to the 
wavelength of these specific wavelength bands 
which belongs to one band at least. 

[0 0 5 5] [0055] 

2. fijf£3t^7-fyv^ — feW\>b 2. An above-mentioned optical filter is the 
Fiftfcft<Di&1lSLft : tii<D&ikffl& fluorescent observation apparatus of the 
S:ttft : firi"5ftSEllBttC)^3t additional-remark 1 description which has 
H^^fu plurally the change area of an absorption 
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distribution of a light in a concentric circle. 
[0 0 5 6] [0056] 

3. MlE3fe^7>f /u^ — it^f(D 3. An above-mentioned optical filter is the 
^S*t3tOK4X^*Sr^FOftlE fluorescent observation apparatus of the 
1 IEtt<Z)^3teft£3£ft 0 additional-remark 1 description which has an 

absorption distribution of a light in a red area. 

[0 0 5 7] [0057] 

4. m^%^7 ^ jv?— {i^7> 4. An above-mentioned optical filter is the 

—{Z^fSl^^EX^h^ fluorescent observation apparatus of 
ft-fE 1 ffiicO^ptM^^Mo additional-remark 1 description detachable to 

the camera adapter. 

[0 0 5 8] [0058] 

5 . iutey — f±3fc<£>P2£i& 5. An above-mentioned filter is the fluorescent 
*£:£fc$*£^8&#o#iB observation apparatus of the additional-remark 
1 f£fit<£>^;)£tl^|£g 0 1 description with means to vary the absorbed 

quantity of a light. 

[0 0 5 9] [0059] 

6. jtfll2ft<^i&a£^{fc$^ 6. Means to vary the absorbed quantity of an 
5#ftfi, 'J?f£< t h 2ifeJ£A± above-mentioned light is the fluorescent 
Oii^^-r /u^ — J; *9 &<5Btjf2 observation apparatus of the additional-remark 
#15 6 l5tScC7):|£5tli^^fit e 6 above-mentioned description which consists 

of the polarising filter of at least 2 or more 
sheets. 

[0 0 6 0] [0060] 

7. ifijf£|§^^&li 1 ^(D^ ^ 7. Above-mentioned image-pick-up means is 
— i/4 yfyy77^7i CC the fluorescent observation apparatus of the 
Dit'M$fL5*^7t*fc^ additional-remark 1 description which is the 
fafS 1 f£ttOi£;)fe|g^Sf!lo camera which consists of 1 pair of image 

intensifies and CCD. 

[Q0 6 1] [0061] 
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8 . fitFfE# t7T?~7$ — bti 8. An above-mentioned camera adapter and an 
> 7 <i: fi#8i«J't£"e&>5f'j"f£ 1 above-mentioned camera are the fluorescent 
f£ifc£>fc3!c^,^^ll 0 observation apparatus of additional-remark 1 

separable description. 



[0 0 6 2] 



[0062] 



[*B©»*] 

PI- HIE 



[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
the fluorescent observation apparatus which 
can perform the correction which equalises a 
distribution of the fluorescence intensity 
between the detection wavelengths of the 
fluorescent image which performs incidence to 
image-pick-up means, cheaply and easily can 
be offered. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIGURE 1] 

8 1 fcV^LH 3 \Zttm<0% 1 Figs. 1 to 3 relate to the 1st example of this 
U1&mz.& 0, Bl invention. Fig. 1 is a block diagram showing the 

roM^^ti^i component of fluorescent observation 

apparatus. 



[B2] 



[FIGURE 2] 

The wavelength characteristic of an optical 
filter, and the diagram showing an absorbency 
distribution 



[B3] 



[FIGURE 3] 

Explanatory drawing showing 1 example of the 
schematic component of an optical filter 



[14] [FIGURE 4] 

1 4 ftl^ LH 6 (DM 2 Figs. 4 to 6 relate to the 2nd example of this 
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^OERWENT 



MlfoWfc&V* m 4 fiMH^ invention. Fig. 4 is an explanatory drawing 

%&W<Dt) ^ yT?7°$ — tti ^ which shows the schematic component of the 

y t <DWfiii$$<D j $.W&Ml8.$:jF-t~ connection of the camera adapter of fluorescent 

tfc^H observation apparatus and a camera 



[15] 

(Dm^Tjki-mmm 



[FIGURE 5] 

Explanatory drawing showing the component of 
the light-distribution correction polarising filter of 
Fig. 4 



[HI6] 

y a ^9 — (is t ng. t (nm 



[FIGURE 6] 

Explanatory drawing showing the relationship of 
a filter position and a light absorbency 



[HI7] 

ytmmwt t <d m<D > * y $ -u 



[FIGURE 7] 

Explanatory drawing showing the shutter 
control between the endoscope of fluorescent 
observation apparatus, and an excitation-light 
light source device 



[18] 



[FIGURE 8] 

The diagram showing another component of a 
shutter control 



[H9] [FIGURE 9] 

t—^S'i V'fVyy 7 4T<D The diagram showing the fluorescent 

^fl#lx£lxll/cii;)t^j£|£fl observation apparatus which provided 

^Tjki'M protection means of an image intensifier 



m 1 0] 

m i o Rxfm 1 1 teikytwimm 



[FIGURE 10] 

Fig. 10 and 11 relate to a hand switch for 
fluorescent observation apparatus. The 
diagram showing fluorescent observation 
apparatus and the fixing method of a hand 
switch 
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[Ull] [FIGURE 11] 

'^sY^'l •y 1 ?'<DW& j M$.$:7F Explanatory drawing showing the schematic 

"flfc^H component of a hand switch 

[Hi 2] [FIGURE 12] 

y ^coSiJCDS^^jfe Explanatory drawing showing another fixing 

&7jk-?t8.VfiM method of a hand switch 



1 

2 2->f K 



[EXPLANATION OF DRAWING] 

1... Fluorescent Observation Apparatus 
4... Camera 
6... Optical Filter 
22... Image Guide 



[HI] 



[FIGURE 1] 



7 Fluorescent Image Processing Part 


8 Display Part 


4 Camera 


1 Fluorescent Observation Apparatus 


6 Optical Filter 


31 Laser 


22 Image Guide 
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[FIGURE 2] 
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[FIGURE 3] 



[FIGURE 4] 




[HI 5] [FIGURE 5] 



Standard 



[H13] 
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[86] [FIGURE 6] 



Light Absorption Rate 
Filter Position 




[El 8] [FIGURE 8] 
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[HIl 2] [FIGURE 12] 
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[07] 



[FIGURE 7] 



7 Fluorescent Image Processing Part 



8 Display Part 



3 Light Source 
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[HI 9] [FIGURE 9] 



7 


Fluorescent Image Processing Part 


8 


Display Part 


10 


Sensitivity Controlling Part 
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[FIGURE 10] 



7 Fluorescent Image Processing Part 



8 Display Part 



3 Light Source 



I 




























mil] 



[FIGURE 11] 
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